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(54) SEMICONDUCTOR DEVICE 

(11) 5-55474 (A) j (43) 5.3.1993 (19) J? 

(21) Appl. No. 3-211794 (22) 23.3.1991 

(71) MITSUBISHI ELECTRIC CORP (72) HAJIME AXAI 

(51) Int. a 9 . H01L27/04 



PURPOSE: To obtain a semiconductor device equipped with a variable resistance 
element and a variable capacitance element which can change resistance 
and capacitance value after this device is completed. 

CONSTITUTION;} A semiconductor substrate 5 provided with an impura^iiitusi o n 
layer 9 is topped with a floating gate 6 via a first gate irisuiatttiffilm 7, which 
is overlaid with a channel region 12 and a source-draia^lfgion 11 of a thin 
film transistor 10 via a second gate insulating fila^TA resistance value is 
adjusted by injecting charges into the floarinjgj^rcS by F-N tunneling current 
to control the! injected charge amount. 
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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE AND ITS 

MANUFACTURE 
(11) 5-55475 (A) j (43) S.3.1993 (19) JP 

(21) Appl. No, 3-214922 (22) 27.3.1991 
(71) NEC CORP ^72) JUNJI KIYONO 
(51) Int. CI*. H01L27/06.H01L29/46 



PURPOSE: To 'prevent junction leakage current by opening contact holes in an 
interlayer insulating film spread over a semiconductor chip provided up to 
an element isolating region in the periphery of the element region and by provid- 
ing a tungsten- filled plug. 

CONSTITUTION: After an interlayer insulating film 13 is adhered over the surface 
of a semiconductor layer 12, contact holes 8, 9 are so formed to open in the 

semiconductor layer 12. Next, for example, tungsten is selectively grown enly 
inside the contact holes 8, 9 by SiH* reduction with WF. by vapor phase method 
to form filledj plugs 10D, 10S, and a contact hole 15 is bored in a gate electrode 
5 to form aluminum wiring layers 14 D f 14G, 14S, and an inter-element wiring 
layer. This design can prevent junction leakage current developed by diffusion 
of crystal defect tungsten generated in the element isolating region end. 
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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 
(11) 5-5547$ (A) | (43) 5.3.1993 (19) JP 

(21) Appl. No. 3-235655 (22) 23.8.1991 
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PURPOSE: To improve the operation speed of a semiconductor integrated 

and to prevent the thermal breakdown of the integrated circuit bv^f*fanc:nj? 
the effect of jdissipating internal heat developed in etements^^reimegrated 
circuit. 

CONSTITUTION: Between elements (p-type transistor^rTT-type transistor region 
3) provided an z semiconductor substrate lU^i^therrnal diffusion wiring 13 
which diffuses heat developed in the elem^fsto the periphery of an integrated 
circuit and has its recess 3 fUJedjgjji^substance 10 of higher thermal conduc- 
tivity than th'at of the semiconductor substrate. This thermal diffusion wiring 
can diffuse Heat develpjrf^in elements out of the integrated circuit through 
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'conductivity than that of the semiconductor substrate. 



3; iomViTlag Him 

n n\ # mmiv «sw« t i??I?)!i£W 4 B :, w?? : s« : $1-20-3$ 



® 



£ r '(i9>.B*nttiw;. ( j t>$^£$vp] & HI 4$ ft ^.liA)J.; : (ii)»#ffi«¥«i4. s ..^ . 




<43)£WB ^eE5*(1993)3^5B 



(5l)IntX:i.* 



^i^^HqiL; 27/06 

: .oV* 29/46 Z^M&iM£&R : .* 



7738 -4 M 




F I 



HO 1L ; 27/06 



1 0 2 ^D^^Vp^y 



*7 ^ 















(71) SB* A* 


'000004237 ' • ■ : v'--f \' : 










C22>mOIB . 


¥rt3j¥(l»l>8fl27a 




*«B*K2ST § 7 s i "4 ; j r 






(72)J6«fl# 










*«WgB2HTB 7 ft I 3B*«a«iC 














(74)ftJIA 


#5± rtSR 



(54) [»f80>S»l ¥3*»«l2]S5Safc=fcI*-E-WSi5;fri£ 



(57) 

75 y i o d. i o s £*m»9 1 2 tcia/aa-a-*. 





-387- 



ii*>fi£T&vmmm*is8-r5¥m#* : ?t. me* 

arraiat. tbtnzMTMmzmLTu* 
BHH»tii£*m»m$*t§a,{t?*i.mt. we*** 

LTJglSTSIB,!:. TIP! 

»aa*KEE-r5iat. *i£Bra«iMBKtfiE*J€» 

mt£?>9Cr t*-)l>lZ9>7XT>i:mVl(fi)iZfli&Z 

•e-TJisiii* 75 y * xmt £*rr$ c t m 
[afKnina&Rffl] 

[000 1] 
[0 0 0 21 

[0 0 0 3 J a3fiMOSS!**2&£N7>->'X?a)- 
[0 00 4] p2>')3>$&.l 0 1C. BKSfcitT 

**sn/i«f-}t*ieti«i o 2t. ftwxhy/t 
a«i 0 3i-cKB$n/i*^a3«*sL. 
*Kiiy-hig«»i 0 4$^ury-st«i osa« 
attsn-cu*. c^y- has i o 5k#l§£s& 

(PKtt. fi««V-X6£»S 1 0 6 a. S!«»v- 
XfitKB I 0 6 b*645V-XWi. «M8EKH' -j 
>t£»Sl0 7a. BiiKKU-f >6t»H 1 0 7 bA»6 
tt£ HU-f >ft«t) £. CCO V — X - FU-f >JB*M* 
b. aS*3IS!fiTfcJ«>co:J>*? K*-;n o 8. 1 
0 9iC«)3>5'9 S^-JK^»r. WF« 0)S iH. 3 

1 1 0 D. 1 1 0 Si. 7Jt = - £ Afi 

.. [0 00 5] x+TtmoR'WJ&lti&ftnfzfi. V- 
X • FuV>fl«A»£a9l6li](,«aJI!0>:i>5'9h* 




fl)l¥ 5-5 54 7 5 - 

ix. ±'&<n£?\z. 9>trxj->z3s9>; hmzm 
K#}iz*.z$iii9>>fZT>77?fi<. ^st/i^r 

U5. • .. ;..-jT~v;: • .... •. 

[0 0 0 6] . ; 'C' : --' 

[« : HA t #ftL<fc-3<!:f-528g] r(0ffijfc(OMOSSa 

a»T5 £ ? > yxx»ittsaxfai-jit)R L-c«ti*» 

A«. LOCOSaj»C»t^U«fco*5a»i;*/^->U 

[0 0 0 7] Ztl? > 9 >7 h ft&Z* 1 W 
SL. *H«IC3>^^ MHOS* LOCOS*/* SSI 

[0 0 0 8] rroi^^lBjaii. 
[000 9] 

[»as**T<5£*«*a] *^o*#*««ss 
£*m*&mz»L. iro-stfimzxTtommxttz 

[0 0 10] i£. *«^«^3l*««|5j25gaojSi5 

BtT-5iai. #JETt€ftS£«paJ«£B|oT8Pie«t]R 

*>&*77 7ZtefX.?*>T.&t.*:t*-rZ tUo fcCOT* 
[0 0 11] 
TIRflBTS. •. . 

[o o i 2i en. (a)jt*fim'»- : %mH£*?¥m 
a. hi, ibTfttHi. (a).<ox-xa»fffiarJ5-5. 

[0 0 13] f<03l«Wli. pS->'J3>5fiia)2IS 



-388- 



(3) 



.t$H!¥5-5 547 5 




S^tO 0.1.4] C©k**»ffi&£COV»T8W' 

li~P"[b o i s 1%2 j • >!^(3$^M^X*Me V 

[0 0 16] *r/H2^<^;c«Ti'5C. Pfiy'J 

: 3>i«i coissicrLocosar^^fflieat 

H2€JBS5L. *?«*£EBf *. £43. 
liH2<o"Firii?-r *;i-x K7/t«*3£«ATi>-5. 

[0 0 17] £IZ. -7x/V-£*7v«TaUIL. 
7 r XttSfl) > ') 3 >«Srl»S 1 0 0 n mEtftT*. 5 

o o - 6 o o c wfiiar. i o^ra- 1 o ob?pjs*» 

Sfi 1 C»LTl>*«»*Hffl«ftCJ:0 *U8S<fcL/i: 

sw?jefl>/t*->cxv?>yi,. *n#«i2i«« 

2g«^r«><tl>. !i?a>J4i:<0T>e«liC±0 
[0 0 18]:*C. H2 (b) ' C^-Ti-Sir. 8 5 0r 

»*.*asaa»c.t -5JR8(ti/iiic v Disci o y- 
■5y-h«S5s*6tr5. 

[ooi9]*iz. y-K«a5*^?X7i--f+>ffiA 
£ff&i>nB<n«»:jy-xffiJRJi6 a. SaiSKK 
>ttBi7a*««T5. 

[0 0 2 0] 02 fc)""CST<fc-5»C. »S10 

0~2 0 0 nm0)aeftv'J3>Rl 1 a£if«U 
ttx v » > y Sfrft t O H 2 (d K'tc^TJ: 5 ir. y— 40 
Kg5<O j«StCX^— »l"l]^ }BBeL. y-h«ss 

V - X KftJI 6 b . mmm K U-f 7 b 

SiBis-r-s. -o>±-5CL-c«sanfcv-x- 
'.' [oo2i] x^BYpmrxiiz.. *gi*imu 3 

1|?f<©3>'?* h*-*tt v tl»i«0#»f»:i(lL2.±CBIDr ,0 
-tg£L«OT£4. • ' •£~~:gc&'.T' : > • ' ' 50 : ' 



"[0 0 2 2] affifiESffi-CWF, 05S l.H, JStc 

; £ \z "«t 0 3 > ? *- ;KBrta5<o*K **>yx f> * 
1- ' SKlSES . l/*a6ii^5 y 1 OD^-IO s$i$ y 
; ,- K*i J:C 3 > 9 9 V 1..5 ijSOijJ^SSAii - 

•7-AEHS 1-4 D; • 4 G. « L4 b»^|Sief|J|«»{{ 

; [0 0 2 3] *2E»m?tt. 3>>^ h*-;^i)£3|^ 

; Ji 1 2 a)±cB! □ anTv^-sro-c. Loco sairisa 
^jgjiffiFa t>. ^ > y xt->«<. . ^escatisr -a 

•;[ o o 2 4] a±. ; MOSS«»ajR K^->*X#i« 
[0 0 2 5] 

[I8«©3a»] &L±.BLWLtZ£oiZ*ftm\t. 

«t. -t«J:c««anfc«ffl«i»i;:3>?5rf**-;t 

y>yXr->OJl«!>ji*7*7y*att-5C<i: 
Xr->#ttKLT£i;smS»n*S*&jtT£-5. i 

[BS<Offl*tt£i?i] 

[HI] *X«co-g|*«4^T¥ffiH (HI (a) ) 
•fciOTSfSH (HI (b) ) T*-5. 

13 2] *%wn-w£9ww&yii&<»Bim\zmmT* 

fttt> (a) ~ (d) KftHLT^TIgJBKffiHT* 
5. 

[H3] tt3fecoa5fi(OiaWJ;fiSffl-r5KffiBT*-5. 
[89<0Rfi] 

1. 10 1 pSy'Ja>ifi 

2. 102 XttMWm 

3. 103 ^r^JVXhv/tJH* 

4. 104. y-Mg*H 

5. 105 y-K«ffi 

6 a. 106 a fi«*V-Xfi£»Ja 

6 b. 106 b HJDKV-XffilRJi 

7 a.. 107a KU-f >ffi»Ji 
7b. 107b BJIKHbOStlRl 

8. 10 8. 9. 1 09 a>99\°*-)V 

10D. 10S. 110D. 11 OS ««5ji*7*7 

y '. . .. 

11. Ill . X^— 9- 

i 3;ii 13 ; sn«»ti 

14D.-14G. 14S. 114D. 114S 7;U 



..... 



#Bfl¥5 - 5 5 4 7 5\ 







vv. 




IH3] 



til Jtl 




- Jrf.:.^-?:^.'/: • •• • ..- • • : •.'.'■"'•■.•'X--,-.-. •••.:-;.<• 



. - * .-. 




-390- 



.... v :</ . . r 



